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Our kuowledge of the few Cretaceous birds that have been discov- 
ered in North America is very imperfect in spite of Professor Marsh's 
memoir on the Odontonithes: their origin and man}" points f>f their 
structure are still unknown and their relationship uncertain. By the 
kindness of Professor Williston, I am able to add a little to our knowl- 
edge of the structure of (pynfl is BdjVortt !x adretDfs^ 

while the acquisition of a specimen of TLsperornis rcejalis, liy the 
United States National Museum, enables me to add a few details con- 
cerning that species. 

(UtAXIUM OF HESPEKORNIS GRACILIS. ' 

The example of nesjxrornls gracilis ))elongs to the University of 
Kansas, and comprises a large portion of the skeleton, including the 
skull. Unfortunabdy the neck was doul>led liackward, so that the 
skull lay against the pelvis, while portions of dorsal and stei’nal ribs 
had })ecome crushed into and intimately associated with the cranium, 
so that it was inqiossible to make out the shape of tin' palatal liones* 
provided even they were present. This was ])articularly unfortunate, 
as information as to the character of the palate of the toothed liii'ds is 
greatly to be desired. TlK'ondically, the arrangement of the bones of 
the palate should be somewhat reptilian, or, if the struthious birds are 
survivals, the palate of such a bird as Hespcrornis should present some 
dromivognathous characters. But, as was pointed out by D'Ai’cy 
Thompson, th(‘. skull of llcsperornis regal is^ as described and figured 
by Marsh, di tiers very consid('ra))ly fi'om that of an ostrich, and the 
present specimen emphasizes or adds to th(‘ dillerences already noted. 
The preseu(*e of depressions for supi-aorbital glands and the size of the 
sagittal and huubdoidal cn^sts u(‘ith(‘r d(uiot(\s allinities with greljcs 
and loons nor separation from strut hious foians, since these characters 
are associated with inpiatic and jii’cdalor} habits and have no moiqiho- 
logical value. 
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Owino- to th<‘ (‘iMishod condition of tin' sinall(*v liones and pi*cfsence 
of mnnorous l’i*ugin('nts of other }>art>; :isso(‘iated witli the cranium, it 
lias i)!’oved im])ossil)l(‘ to ascertain tln'cxacd arran^-enient of the palatal 
horn's, altliouo-h it is apjiarent that this was ((uit(' diih'rent from that 
found among existing birds, (‘itln'r the Droimeognathie or Eurhipi- 
duia*. Wdiile the head of tin' (piadrate is undivided, the bod}^ of the 




Pig, ]. — Internal ano external aspect of i.eft quadrate of IlesprrorniiA (jracMis, x 1|. 



bone is sleinh'r and not ov(‘rlapped and held in by a descending process 
of tin' siuiamosal; and these are important characters, especially the 
lattei*. Tin' short, heavy (juadrate of tlie Dronaeognathag locked in 
by tin' s(juamosal so as to Ih' practically immovalile, is a decidedly 
reptilian feature, eminently characteristic of the group and widely at 
varianc(' with the conditions found in llesperornis. The ascending or 
lachrymal jirocess of IL spero7^His y/v/c///.v is very long, ([uite unlike 

that of ll<Hp(rorn)i< r(p(dis as 
dc'scribed and figured hy Pro- 
fessor ]\iarsh.'' Just at its 
junction with the laxly of the 
cjuadrati' there is a veiy evident 
aif iculation for the pterygoid. 

The pterygoid has much the 
same general shape as that of 
npaUx. but differs 
from it slightly in details. It 
is a small, fiat bone, roughh^ 
ihomboidal in outline and with thri'e articular surfaces, for the quad- 
rat(', basis])henoid, and palatine, as indicated on the accompanying 
ligures. Tin' most im])oi*tant of these is aii elliptical fac('t at right 
angh's to tin', body of the bone, foi' this is consideiH'd to be the 
tacet for articulation with tin' basisphenoid, and this is connected with 
tin' ([lu'slion ol tin' pi‘es('iice or abs('nc(' of basi])terygoid proc*esses. 
1 In' entiri' under sui'taceof tin' skull is (‘onsiderablv cracked and com- 




Fm. 2 .— Superior and inferior views of rkjiit 
ptery(;o]d of Ilcsprrornis (frncilis, ■. 1.‘. Artic- 
ulation (H'' palatine; tj , ARTKTI.ATION of (iUAD- 
RATK; .S’, ARTK'ULATION of sphenoid. 



liucchcr, who lias kindly oxaminod the Yale sjioeinieii, the original of Pro- I 
h'ssor Marsh’s tignri‘, writes me that the iirocess was naturally short and not the I 
result of any breakage of the superior margin. 
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pressed, and at first si^ht there appeared to )>e no surface' for articu- 
lation with the facet just mentioned. ('lose inspection. liow(‘ver, 
showed on the left side an appare'nt articulai’ face of tlie }u*op('r size 
to receive the flat, articular portion of the' pt(‘rv.u*oid, tlioui>’li not pi*o- 
jecting* above the general level of the sphe'iioid. liasisjiln'noid of 

Hesperornis has thus absolutely nothing of tli(‘ cniciforni shape', due 
to the large, projecting basiptervgoid proce'sses. so (‘Uiinently charac- 
teristic of the DroniiOeognatlue. 

Among the Dinornithida\ Emeus, and Meione)rnis have', compara- 
tively short basipteiygoids, but even in these birds the ])roeesses 
project luarkedl}" al)ove the level of the ))asisphenoid, while in Iles- 
peroi’nis this bone was in appe‘arance‘ not unlike the corresponding 
region of a loon, or penguin. The third articulation on the' pte'rygoid 
would be for the palatine, but it is not easy to imagine' the sha^ie of a 
palatine that would fit such a surface and ace*ord witli the* rest of the 
bones. The bone considered as a palatine by Professor i\Iarsh is h)ng 
and slender, with an articulation indicate'd on one side at about one- 
third the length of the bone; a semiewhat similar, tlie)ugh imperfect, 
]>one is present in the spe'cimen of //os- 
peronns TegaliH belonging to the United 
States National Museum, but neither of 
these seems adjustable to the present 
pterygoid. In the present instance the 
ptei'vgoid lay immediately over the left 
([uadrate, but in spite of this intimate 
association, it appears pi-obable that it 
is from the right side. AVith its point directed l>a(*kward the supposed 
palatine arti(*ulation would l>e brought on the anterior sid(' and in the 
proper position for union with the palatine and vomt'i*. Such a dis- 
position would give an ai*rangement of the l)ones of tin* })alate some- 
what analogous to that found in the Cassowary. The bone lieretofore 
supposed to be a palatine mav, perhaps, be the vomer, although it is 
difficult to account for the long portion back of the articulation. 
The vomer is said to have been doubh', and judging by the freedom 
of most of the bones of the cranium this may well ha\ e been the case. 
The bone figured as vomer in Odontornithes appears rather small for 
that of so large a l)ird as fLsp* ntr/ux rrg^dis. In the specimen of 
gracili.'^ under considei*ation no )>one. iM'pivsenting the 
voinei* can be made out, nor are there any evidences of the pi'esence 
of maxillo-palatines. 

By one of the curious chances of fossilization, the fragile splu'noid 
rostrum has been preserved. It is long and slend('i'. and its ant('rior 
portion underlies and unites with the niesethmoid ])reeisely as it does 
in Urinator, there being a furthc'r similaritv betw('en this genus and 
Hesperornis in tlu' large size of the intero]*bital vacuity. This is very 




Fig. 3.— SurrosEi) lachrymal of JJntpr- 
rornis ir<i<(Uf<, Slkhitlv KEnrcL'1). 
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unlik(‘ the condition prevailing* amon^* the DroiiiaH)o'natba\ in which 
thei(' is an extensive interorl)itai ossitication. 

Not onlv the c()iii])onent l)ones of the lower jaw. I)iit the majority of 
those included in the cranium, appear to have ]>een free from one 
another, with the exception of th(‘ premaxilhe. Whether this is due to 
the age of the individual or is a character common to the members 
of th(' gcmus llesperornis (*an not now be decided; nor is it certain 
whether or not this freedom extended to the bones of the brain case, 
as the skull of has this portion still embedded in 

the matrix. In the Tale specimens the bones of the brain ease appear 
to have been fused, although it is said that many of the other bones 
were free. 

The example of IJesperor?u‘s regalia in the Tnited States National 
iMuseum lacks the (*alvarium, but the bones oh the jaw are quite free 
and so are two supposed to be the lachrymal and nasal, the former of 
which is here tigured. 

SIlOrLDER GIRDLE OF HESPERORNI8 REGALIS. 

Tui-ning to the shoulder gii'dle, 1113^ own interpretation of this portion 
of the skeleton, based on material in the United States National Museum,^ 
dilTers somewhat from that given bv Professor ^larsh in the memoir 
on the Odontornithes, the most important points being the shape of 
the distal end of the clavicle and the fact that the scapula and cora- 
coid do not lie prac'ticallv in th(‘ same plane, but the angle formed i>y 
them is little more than a right angle, which is diti'erent from what 
is found among slruthious ])ii*ds. That the scapula and coracoid are 
quite free from one another and posvsess all the articular faces found 
in coi*responding bones of birds of flight is, of course, well known. 

Whil(‘ the open angle between the scapula and coi’acoid of struthious 
birds was used 1)V Iluxhw as one of the diagnostic characters of the 
Katitje. it has coim^. to be quite generallv regarded as merely due to 
degeneration, and ])racticallv a question of mechanics; as the coracoid 
shortened the proximal end of the sctipula would be lo'svered and the 
coraco-scapular angle opened, until with a greatlv al>))reviat(‘d (‘oracoid 
the scapula was almost in line with it, as in Casuarius. That the eoraco- 
scapular angle in llesperornis, a bird with a vestigial wing, is less open 
than in the Dronneognatlne is perhaps still a (piestion of mechanics. 
The struthious birds are Innivv, s‘hort-bodi(‘d land l)irds. whereas lles- 
perornis was a long, lith(‘, pro})orti()natel v slender-l)odied diver, and 
iud(*ss the entire' sca})ulai* arch was reduced the scapula could not be 
turiK'd upward suflicie'iitlv to form an open angle with the coracoid. 
In this connection it may b(‘ not<‘d that in Rhea, which has a rather 
long coracoid, the scapula is bent abruptlv downward a short distance 

spcriim*n comes from the gray chalk, and the bones are but little crushed or 
distorted b\’ pressure. 
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above its union with the eoracoid in order to adiqit itself to tlie cnr\ a- 
tureof the body. The suo^estion may be made hm-c that pmhaps the 
ankylosis of seapula and (‘oracoid whieh occurs amono- struthious inrds 
may be of more value than is usually accorded it. This ankylosis 
occurs in these bii‘ds only, while the s(*apula and coracoid are in vouni^ 
birds suturally united as in dinosaurs. 

The clavicle terminates distally in a sinalh slightly cup-shaped 
expansion which articulates with a small facet on the head of the 
coracoid. This is quite different from the description and tigures in 
the Odontornithes where the clavicles are represented as point(‘d 
distally and articulating with the precoracoid process only, and 1 can 
only suggest that the specimens examined by Professor Marsh were 
slightly imperfect. 




Fig. 4. — Right clavicle and part of right coracoid of Hrtiprrovnis rctjali ,< t , natcral size. The 

LINE .SHOWS THE FACET FOR DISTAL END OF CLAVK’LE. 



The proximal ends of tlie clavicles appear to have been only slight!}" 
apposed, th(‘ major portion of the articulating surface being diiH‘cted 
backward, prol)al)ly for union with the anterior end of tlie sternum. 
We have in Harris's Cormorant a suggestion of how this condition of 
things may have been brought about, for in this flightless bird the 
keel of the steiaium has aborted until its anterior end is even with 
the anterior end of the body of the sternum, and yet the keel still 
supports the clavicles as in other cormorants. This is an extremely 
good example of the rebmtion of a moiphological character while 
the entire pectoral girdle is und(‘rgoing degeneration and has ceased 
to be of use. 

The relations of the liones of the pi^ctoral arch in Hesperornis sug- 
gest that the conditions of the sternum in cormorants, where the keel 
is confined to the anterior portion, may represent a primitive tyi)e of 
sternum. Very similar conditions are found among the larger species 
of ])terodactvls where the body of the sternum is smootli but a large 
anterior projection is present. 
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Followim;- iIk' df.scription in Odontornitlio.s Dr. Gndow" write,s that 
ill lI('s])('rovni.-^ the clavicles articulate with the preeoracoid proee.ss 
onl\ . Such a luiioii can not Ix' l.ronght about in the .speciiuen in the 
I'liited States National Musmiin white, as .said above, there is a very 
evident union between clavicle and conicoid as shown in tigure 4. 
'I'lii' iuiportance of this is evident, for if the clavicles ended in a point 
and artieulati'd only with the pn'coraeoid the shoulder oirdle would 
"have a strikingly reptilian faeies; as it is. the conditions aiv not very 
unlike those found amone existing’ birds. The retention of a complete 
clavicle in a degein'rate shoulder girdle is. however, an important 
point, for in modern birds with dc'generate wings it is the proximal 
part of the clavieh's which di.sa])pears. leaving the heavier distal por- 
tion attached to the coracoids. The complete separation of the clavi- 
cles and th(' fact that the proximal portion is much the heaviest is also 



a o-eii(‘raliz(‘cl condition. 

The scapular arch of Hesperornis may be thus defined: Coracoid and 
scapula free from one another, ])reservino’ all articular faces, and 
forming little more than a right angle with one another; (davicles 
complet(‘. fr(M‘, without scapular process, and articulating with the 
coracoid. In struthious birds, on the othei* hand, the scapula and 
cora(M)id aiv ankylosed in tiie adult, bear only the humeral articulation, 
and form a very open angle with one another; clavicles absent or 
V('stigial and I'eprescntcd by distal ends cmly. 

InTskull and shoulder girdle Hesperornis presents an interesting 
combination of (‘haract(‘rs, on the one hand showing generalized fea- 
tim\s and on the other close ivsemblances to modern birds. Thus we 
hav(^ in the Cretaceous a l>ird with a palatal structure quite unlike that 
of any struthious bird and with a vestigial wing whi(*h yet preserve.^ 
many features found in the limbs of Inrds possessed of the power oJ 
fiight. Add to this that no struthious bird is, as yet known, froir 
Nortli America,^' and we Inive an argument for those who believe tlnU 
if birds did not have a di])hylletic origin they at least divided int( 
two very distinct branches early in their career. 

In Animals of the Past attention was first called to the fact tha 
th(‘ tai'si of Hesperornis wci*e directed laterally outward almost a 
right angles to the body, instead of being directed downward as h 
oth(‘r ])irds. This is brought about by the narrowness of the pelvi 
and straightness of the femur and by the outer and inner condyles o 
the fcMuiir b(‘ing on the same level, instead of the outer being the lowe 
of the two, as is usually the case among swimming birds. A simila 
arrangement, with similar results, is found in seals. From this pos- 
tion of the tarsi it would sccun that the legs should naturally have bee 
moved together, like a \)\i\v of oars, instead of alternately, althoug 



^'Newton’s Dictionary of Birds, p, 858. 

tliat part of this papor relating to Diatryma. 
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this nuiy not have ]>een tin' rase. Ilaviiio’ sudi a disposition of the 
legs combined with a total abs(‘iice of external wings, Hesperornis 
mnst have l)een pailhailarly awkwai’d on land and pi'obably came 
ashore as seldom as pos.siblc. Related to this peculiar position of the 
legs, it is suggested that the bree<ling haiiits must have been something 
like those of the grebe and loon and were such that at no time was the 
bird far from water. Even though Hesperornis was a marine bird, 
there is no reason why it could not have found plenty of suitalile 
nesting places at once easy of access and yet be}^ond I'each of the sea. 
That Hesperornis was a bird of cursorial habits before it took to the 
water is a supposition contradicted by every part of the skeleton. 
The elongate body, short femora, and great development of the outer 





Fig. 5.— Lateral, palatal, and dorsal views of the anterior portion ok the cranium op a 
YOUNG cormorant, Phaliicroconu' urih , showing the character of the palate and of the 
NARIAL OPENINGS. ThE PALATINES HAVE BEEN REMOVED, ALL ENLARGED. /, FRONTAL; I , LACH- 
RYMAL; mxp, MAXiLLOPALATiNES; nn, nasal; 2)mx, premaxillaries; .st, sphenoid rostrum. 



toe are all opposed to such an idea, and were other evidence required 
it is supplied by our present knowledge of the position of the h^gs. 

A few words mav, perhaps, be said liere regarding the I’elationships 
of Hesperornis. The alleged colymbine affinities have never been 
apparent to me, those portions of the skeleton which nre thought to 
indicate kinship with gri bes and loons appearing to me as similarities 
of structure, connected with similarity of habits. There are many 
points of resemblance between Hespci’ornis and the cormorants, as well 
as between Hesperornis and the grebes, such as the shape of the tibia, 
the presence of a large patella pierced for the ambiens and functioning 
as a'cnemial process, and the arrangement of the bones of the pectoral 
arch. As for the cranium, all these birds — Hesperornis, grebes, and 
cormorants — are holorhinal and scliizognathous. In the corniortints 
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tlio nostrils Jiro intermediate in form between a typical holorhinal and 
sehizorliinal nostril, being elongate and posteriorly somewhat angular, 
whih' tliev li(' widl in advance of the postei’ior termination of the pre- 
maxillari(\s. That I les])(n*ornis was schizognathons is, of course, nneer- 
tain. The tignres accompanying this show tlie nostril and palati' of a 
voimg nestling of Ph<(h(crocov(Lv urilc^ and similar conditions prevail 
in the young of I\ dlhq}U''<. The desinognathism of the coi’inorants is 
clearly a sivondary condition and is not brought al>out until some time 
aftcn- hatching. The closing of the nostril does not take place until 
very much later, or apparentl}^ just before the young takes to the 
watcn-. As previousl}^ noted l>y Mr. rycraft, a trace of the nostril 
remains in tiu' shape of a minute orifice closed l>y horn. My own 
int(‘i'p 7 vtation of the inaxillo-palatines differs from that of Mr. Pycraft, 
a fact which I regret, as he is usnalh^ right; but, in the present instance, 
the maxillo-palatines are so clearly defined in the nesiling that T have 
no choice in the matter. The collections of the United States Is^ational 
Museum include a large number of species of cormorants and a series 
of skulls representing individuals from the time of hatching up to 
shortly l)efore the young take to the Avater, and it is upon this series 
that T have based my conclusions. 

That IIespei‘ornis should stand in the direct line of ascent of the 
grebes is, of course, quite out of the question, as it would imply the 
derivation of a modeiai bird of flight from a degenerate, flightless 
form. That tln^ tw o may have had a common ancestor is an entirely 
difiei’cmt proposition, but if such be the case ^ve must go far liack in 
tim(‘ to seek foi’ this hypothetical form. And it must (‘ver be borne 
in mind in dealing with birds that our knowledge of early forms is 
extremudy slight, so that we hav(‘ a very small foundation of facts for 
a very large edifice of theory, a pvramid resting on its apex, as it were. 
Our know l(Mlge is indeed so limited that wdiat wa^ are pleased to term 
theory is viailly little bettei* than speculation. 

HARGERIA, n^w genus. 

llrsjH)‘onHs (jr<(c!Hs di tiers so much from its larger relative that it 
should be ])laced in a distinct genus, for wdiich the name ILnyeria is 
proposed in honor of ]\Ir. Oscar TTarger, who w’as one of Professor 
Marsh's assistants at tin' time of his investigations of the toothed l)ii*ds, 
and, as notisl in the pnd'ace to Odontornithes, rendered valuabh' aid 
in its jiiM'pa ration. The most important charaebu- is the size of the 
quadrate and length of the ascending process, and in birds this meaiis 
much, as there' is a ri'inarkabh* constancy in the sha]K‘ of this bone 
among iH'late'd forms. 

As contrasted w ith Ifispn'onu'^ tlu' genus Tfmy^ria may be defined 
as 1()llow\s: (Quadrate with a large, upwardly directed lachrymal pro- 
cess: pi*ocess(‘s of nasals short; length of femur more than twdee its 
greate'st wddth across the head. 
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BAPTORNIS ADVENUS. 

The .skull of this bird is still unknown, so that wo do not know posi- 
tively whether or not it had teeth, althouuh this is pi'obahly the ease. 
Neither do we know the relationship IxTween Baptornis and Tlesper- 
ornis; both wen' tlig'htless aquatic* bii’ds, l)ut the' structure of the limbs 
shows that at least they Va'lono’ in separate faiuili('s. 

The bodv appears to have In'cn stout, the neck lon^’ and slencho’, the 
individual vertebra' ))eing nineh more elongate than in Ilesperoi'nis, 
ap])roaching’ in this respect Plotus or l^odiceps. 

The vertebrae present, unfortunately, are not consecutive, a ])ortion 
onlv of the c'ervicals bi'ing prc'scnt, while' some of the dorsals bedong’ 
to the anterioi' portion of the seric's and others to tlu' posterior part. 
The hvpapophyses appear to have been developed, much as in Hesper- 
ornis, well forward in the dorsal region, in contrast to what occurs in 
modern water birds, siu‘h as penguiiis, auks, and loons, in which the 
hvpapophyses liegin immediately in advance of the sacrum and are 
longest about the middle of the series. 

This would throw the center of effort farther forward in the old 
diving birds than in modern species, and may be due to the use of 
the muscles either while capturing tish oi* in moving about on land. 

The synsacrum seems to have comprised ten vertebra', b\it this is 
not certain, the first of which belongs to the dorsal sc'ries and boi e a 
rib. Th(‘ sacrum of Hesperornis contained fourteen vertebra'. Noth- 
ing of the pelvis is present save the anterior portion of an ilium, and 
this, although weathered, resembles the corresponding portion of the 
ilium of Hesperornis. The dorsal vertebra' were all free, and so were 
the ossa innominata in both Baptornis and Hesperornis, but this free- 
dom is to be regarded as due to the aquatic habits of these birds and 
not as morphological characters. While the bones of aquatic animals 
are heavier than are those of land animals, ossification and union 
between contiguous parts takes plac(' much more slowly, and in such 
strictly aquatic birds as the penguin and great auk the dorsal vertebne 
and ossa innominata are similarly free. 

The coracoid is rather wide and thin, much longer than that of 
Hesperornis, and apparently without a precoracoid })i*ocess or perfo- 
ration; an arti(‘ulation is present for the reception of the clavicle, but 
this latter bone was not preserved. 

Only the j)roximal portion of one scapula, the left, is present; this 
indicates a stout bone, and there is a suggestion that it may have 
expanded distally, as in penguins, but this is suggested, nothing 
more. 

The humerus is short, roimd in section, and considerably curved, as 
in Apteryx. Although the proximal end is lacking, it seems to have 
been not far from 4 inches (100 mm.) long. The radius and ulna ai‘(' 
extremely short, measuring but three-fourths inch {20 mm.) in length. 



554 



rnOi^KKDIXGS OF THE NATIONAL MUSEUM, 



VOL. xxvr. 





Fir,, c. — Right coracoid axd portion of 
LEFT .scAPTH.A OF Baptomh advcnus, 
NATCRAL SIZE. 



Tho oxtraordiiRirv thino- about them is that shoi’t as they arc they ai*e 
perf(H‘tly formed and possess the museidar insertions of mueli larger 
)jones, M hile it is e\ idmit that tlu‘. bones of the maims Avere also pres> 
ent. Tliis is quite dilferent from Ilesperornis, in 
which the Immerus is rathei- long and straight, and 
th(‘ bones of the forearm and maims alisent; it carries 
to an (wtreiiH' conditions found in the great auk, a 
bird in which the forearm is mucli reduced, though 
still functional. Ilaptornis thus pre- 
sents th(' peculiarity of a forearm of 
diminutive size, whose bones are per- 
fecfly formed, bear the muscular im 
prcssions of much larger wing liones, 
and imply the presence 
of quill haitliers, and not 
improliably the use of the 
wings in conjunction Avith 
the feet in aquatic loco- 
motion. In other birds 
in Avhhh the Avings haA^e 
und(M-gone extensive^ reduction, such as Rhea and Struthio, 
to say nothing of Apteryx, the radius and ulna lack tlic 
Avell-detined form and muscular I'idges of Baptornis. 

The femur, Avhile shoid and stout, has nothing of the 
sipiarem^ss slioAvn by Ilesperornis, Imt resembles rather 
that of a loon on a more massive scale. The greatei* 
trochanter is slightly raised alioye the level of the head 
of tlu‘ femur, and the outer condyle extends lieloAV the 
IcAad of the inner; the antitrochanter also appears to Inwe 
looked slightly doAviiAvard, so that the position of the leg 
in sAvimming Avas doubtless like that of existing water- 
fowl. This is the ordinary arrangement and AA^ould not 
be specially mentioned but for the fact that it is the 
revei’se of these conditions, coupled Avith the character of 
the tibio-tarsal joint that causes the tarsus of Th‘sperornis 
to stand out almost at I’ight angles to the body. The 
})i’ocnemial process of the tibia is higher than in Ilesper- 
ornis, and the large patella ap])c‘ars to have articulated 
on one sidi‘ of this, someAvhat as in grel)es, and not as in 
])('iigui ns and cormorants, Avhere the pabdla functions as 
a (‘uemial ])roc(‘ss. The pahdla is large, of a modified tri- 
h(‘dral form, and has a la]-g(‘ piu’foration for the ambiems. 

The taxonomi(‘ valin^ of sindi a perfoi’ation is lessened by the fact that 
among cormorants such a pcu’fo ration is prc'scmt in some species and 
abs(‘nt in otlnu's, and Avhil(‘ this may prove to be correlated Avith 
other characters tin' available material does not show this. 



Fig. 7.— Left iiu- 
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NOTES ON FOSSIL lUnDS—LUOAS. 

The tursus is stout and somewhat compressed latcrall}^; although 
.veathered there appear to have ])oen no tendinal groov(‘s, mu(‘h less 
inytendinal foramina, these last marking a degr(‘<‘ of tarsal specializa- 
:ion vastl^^ higher than Avas possessed by any Cretaceous bird. If it is 
permitted to borrow a litth‘ of the style of . Iv. Parker it niiglit do 
5aid that tlie early birds shoAV a gn^at deal of rt^ptilian (‘oarsein'ss in 
their articulations, and lack th(' detail and sharpness of finish that 
3ame later and marks a higher degree of specialization. Th(‘ lower 
end of the tarsus ))ears a faint imprint of the presence of the small 
first digit, but still as miu'h as (‘xists in some ducks, d h(‘ phalangeal 
articulations are narroAV, indicating compressed digits: this is also 
shown by the proximal fragment of a median digit. CVnnpressed 
digits are now associated Avith lobate feed, and thus, so far as Ave know, 
the lobate foot preceded the Avebbed foot in point of time. Our 
knoAvledge of early birds is. however, so trivial that it is scarcely 
worth Avhile to make any generalizations on this subject, the more that 
there is no reason Avhy the tAVo types of foot ma\’' not have been e\ olved 




s. — Right tadella of Baptornis wlvniiifi , natural size. 



independently of one another. The Avaders indeed suggest that the 
evxdution was indc‘pendent, as this group shovA^s tlie beginning of such 
feet in such forms as the phalarope and av ocet. 

In the length of the coracoid and absence of a precoracoid process; 
in the existence of a complete though grcaitly reduced Aving: tlie shoi t- 
ness of the sacrum; proportions of the leg bones and position when in 
use, Baptornis is very diti'erent from Ilesperornis and more like exist- 
ing birds. In the slender cervicals, arrangement of tibia and patella, 
and general structure of the leg Baptornis is more like a grelx' than 
is the contemporary Ilesperornis, and if, Avith the small amount of 
material aA^ailable, it is deemed essential to establish any connection 
between groups of existing’ and fossil birds it is sugg’ested that the 
ancestors of Baptornis are much more likely to have been also the 
progenitors of the Colymbine group than are those of Ilesperornis. 

It is certain, as said near the beginning of tlie nob's on Baptornis, 
that this bird belongs in an entirely different family from Hesperornis, 
and if it is ev^er giva^n to us to knovv^ more of the bird it maA piove 
to belong in a separate order. 
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THE POSITION OF HIATRYMA. 

DiatnjNfd (fi(j(n\tea^ from the Eocene of New Mexico, was placed 
with tlie sti-uthioiis lords Iw Professor Cope, mainly, it would appear, 
on account of its size, since lie points out some differences between 
tlu‘ tarsus and that of the ostricli and emeu, and notes resemblances 
between the distal articulations and those of Gastornis. At the time 
Diatryma was desci’ibed the g-reat South American Stereornithes had 
not been discovm’csl or Professor Cope would doubtless have instituted 
compaiisons between them and Diatryma. 

rnfortunately, the type and only specimen of Diatryma is a frag- 
mentary tarsus, while tlu' oidy material at hand representing the 
St(‘reoruithes is an indiderent cast of Prontornis. Still there are suf- 
fichuit resemblanc(‘S between the two to warrant the suggestion that if 
matei’ial conies to light it will be found that the affinities of Diatryma 
are with the Stereornithes and not with the Droimeognatlue. 

There is nothing more improbable in the North American origin of 
the Ster('ornith(\s than in the similar origin of the large edentates and 
llamas, both of which are subscribed to. 

For the present fhere seems to be no evidence of the occurrence of 
any large droiuieognathous bird in North America, and the presence 
of the tinamous may be regarded as the northward extension of a 
southern fauna. 



